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LECTURE III.-(Concluded.)
TREATMENT OF NERVE INJURIES.

Causes of failure of primary suture of nerve.-I have
already expressed my opinion that if the nerve ends have
been carefully coapted and kept in position, restoration of
function will ensue in the great majority of cases," but I I
have no doubt that in some instances no such restoration
occurs. The causes of failure are more than one, but those
on which I would lay most stress are "sloughing of the
nerve ends" and profuse suppuration in the wound. The
deleterious effects of sloughing are so obvious that 1 need
not enlarge upon them. It is evident that if portions of the
nerves are destroyed union is not to be expected. This

sloughing was the probable cause of failure in a case of ulnar
suture at St. Bartholomew’s Hospital, and also in the case of
suture of the peritoneal nerve recorded by lefremowsky. In
cases where suppuration is profuse, portions of nerve may be
destroyed by ulceration, and even if they escape this fate
they are liable to be strangled and compressed by dense scar
tissue, as in a case recorded by Busch-Madelung. But net
only may the nerve ends be destroyed by the suppuration,
the sutures which hold them in apposition may likewise be
liquefied, and thus the ends may become separated. I am
inclined to think that this accident most probably occurred
in the two cases of failure of suture of the ulnar observed by
myself, but it is quite possible that pressure by scar tissue
may have caused the continuance of the paralysis. The
treatment of cases of failure of primary suture is sufficiently
clear. In any case where sufficient length of time has been
allowed to elapse without restoration of function, the nerve
should be exposed at the seat of injury. If its continuity is
not interrupted, it should be freed from scar tissue, then
thoroughly stretched to free the individual fibrils yet more.
If the ends have become separated from any cause, the
operation of " secondary suture should be performed as
described in the following pages.
Treatment of complicated wounds of nerves.-In con-

nexion with this subject I shall allude but briefly to two
complications: lst, cases in which the nerve ends are much
lacerated and contused; 2nd, cases in which the ends can-
not be brought into contact. With regard to the first, the
proper treatment, in my opinion, would be the resection of
such an amount of nerve as seemed too much damaged to
recover, followed by stretching of the proximal and peri-
pheral ends and fixation by suture. That the most satisfac-
tory results may follow such treatment, a case I have

already mentioned of a wound of the median nerve supplies
ample proof. Here there was a great deal of laceration of
the soft parts, and I found it necessary to remove about
one inch of nerve which had been almost completely sepa-
rated from both the upper and lower ends. I did not meet
with any material difficulty in bringing the cut surfaces
into apposition, and, after fixing the hand in a flexed posi-
tion on a splint, the case resulted in union by first inten-
tion. The second complication I have mentioned is much
more serious, for where the ends of the divided nerve can-
not be brought into apposition on account of too extensive
loss of nerve substance, the prognosis cannot be very favour-
able. L&eacute;ti&eacute;vant has recommended that one of two opera-
tions should be performed. First, that the peripheral ends
should be grafted on to a freshened surface of some neigh-
bouring trunk; or, secondly, that the proximal end should
be split longitudinally to a sufficient extent, a cross section
be then made of one-half of the nerve at the highest point
to which the splitting is carried, and then that the split
portion should be turned down and placed as a sort of graft
between the parted ends. 1 am not aware that either of

these operations has ever been put into actual practice, but
should view each with but little favour. The second sug-
gestion especially seems to be of more than doubtful value,
tor the split portion would really be completely separated
from each end, and in my opinion would probably slough.
In a case where an inch or two of nerve had been destroyed
and I was unable to bring the ends into apposition, I should
pass sutures through them, and bring them as close as pos-
sible by the aid of stretching and of position. In this way
further retraction would be prevented, and the two cut
surfaces would, at any rate, be fixed in the same plane. I
have already detailed cases where union has occurred after
excision of several inches of nerve independently of suture,
and although I should not give a favourable prognosis, I
believe that such treatment would afford the best prospect
of recovery. Some experiments by Vaulair are of interest
in connexion with this subject. This author details how he
resected three centimetres of the sciatic nerve of a young
dog, brought the ends as near to one another as possible with
sutures, and enclosed them in one of Neuber’s decalcified
bone drainage tubes. The wound healed readily, and four
months later an examination of the seat of injury showed a
reunion of the divided nerve. It is evident that the only
value this treatment possesses is derived from the fact that
the cut ends of the nerve are prevented from becoming ad-
herent to the surrounding tissues, or compressed by the
cicatrix.

Secondary suture of nerves.-The operation of secondary
suture is performed at some time after the infliction of the
original injury, generally in cases in which no attempt has
been made to secure primary union of the divided nerve.
It may be performed either before the wound has healed, or
else after it has cicatrised. The indications for such an
operation are afforded by the presence of symptoms pointing
to the conclusion that a nerve has been divided, and has
not united. These symptoms I have already alluded to and
described in detail, and will only point out that, as I have
already insisted, it is not sufficient to examine the sensation
alone of parts supplied by the nerve in question-the con-
ditions and electrical reactions of the muscles are of as great
if not of greater importance. With respect to the advisability
of performing this operation, I would say in its favour all
that I have already said in connexion with "primary
suture." In all cases in which a surgeon believes that a
divided nerve has not united it is his duty to attempt the
suture of the separated ends. In performing the operation
it is of prime importance that the parts should be as blood-
less as possible, and to obtain this end the use of Esmarch’s
bandage is most advisable. The limb having been ex-
sanguinated, an incision should be made through the scar
in the line of the wounded nerve, the ends of which
must be carefully sought. Very frequently these ends
have become separated by a considerable interval, and
it is frequently necessary to prolong the wound to a

much greater extent than originally appears necessary.
The upper end is usually the more easily found, for it is not
atrophied, and its bulbous extremity is frequently very
prominent. The latter is generally closely adherent to the
surrounding scar tissue, and from this it should be carefully
but completely separated. The search for the lower end is
sometimes very tedious and difficult. It is often much
atrophied, and is liable to be displaced from its normal
situation by contraction of the neighbouring scar tissue.
When any difficulty is experienced, it is best to search for
the nerve below the seat of section, and having found it at
a place where it is not hidden or dragged aside, to trace it
thence to the scar. From the latter it must now be separated
in a similar manner to the upper end. The extremities of
the cut nerve having been thus exposed, the next question
to arise is as to the amount which should be resected. On
this point I am very clear. The section of the upper end
should be carried through the uppermost part of the bulb,
close to the normal trunk. At this point there are numerous
young nerve fibres, and the tougher tissue of the bulb
affords an excellent hold for the sutures. In dealing with
the lower end it should be remembered that its whole
length is in the same condition of degeneration or of

regeneration throughout. Manifestly there can then be
no good done by cutting off successive sections in the hope
that the cut surface may look more healthy than that
which is seen on the first resection. All that should be
done is to cut away the extreme end, which, being matted

1 Archiv. de Phys., 1882, vol. x. p. 595.
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with fibrous tissue and compressed by the surrounding scar
is very likely to contain no nerve tubules or elements oj
any kind. It is seldom necessary to remove as much as t

quarter of an inch, and, however unhealthy the section ma
look, no good is ever to be gained by a further sacrifice
The nerve ends should be as little pinched or bruised a,
possible, and after section should not be held by forceps,
If it is necessary to use the latter, they should be fixed in
the sheath. In cases in which there has been much separa-
tion of the cut ends an additional inch or more may be
gained by a thorough stretching of each extremity. When
this is done, it is often advisable to remove the Esmarch’s
bandage, for if this be applied immediately above the seat
of operation, it will tend to greatly limit the amount of
length to be gained by stretching. As to the material for
suture and the best method of passing sutures, I have
nothing to add to that which I have written in treating of
the subject of primary suture.
Summary of cases of secondary nerve suture.-The value

of the operation of secondary suture can only be judged by
a clinical study of patients, and by reference to recorded
instances. Time does not permit me to describe in detail
the clinical features of the various cases I have watched, or
to do more than tabulate the records of other surgeons. For
the present, therefore, I must ask you to accept this sum-
mary.
The following cases of secondary suture were performed

in St. Bartholomew’s Hospital up to December, 1885 :-
Median nerve: Successful, 1 ; partially successful, 4; failure,

1-total, 6. Ulnar nerve: Successful, 2; partially successful,
5; failure, 3-total, 10. -Alusculo -spiral nerve : Successful, 1.
Median and ulnar nerves: Partially successful, 1. Grand
total, 18-viz. : Successful, 4; partially successful, 10;
failures, 4.
Cases of secondary nerve suture recorded in surgical

literature up to December, 1885 :-
Fifth cervical nerve: Successful, 1. Median nerve:

Successful, 3; partially successful, 5; failure, 3-total 11.
Ulnar nerve: Successful, 5; partially successful, 1; failure,
3-total, 9. Musculo-spiral nerve: Successful, 11; greatly
improved, 3; failure, 2--total, 16. Radial nerve: Successful,
1. Median and ulnar simultaneously: Successful, 1 ; partially
successful, 2; failure, 3-total, 6. Median and radial simul-
taneously : Partially successful, 1. Sciatic nerve: Successful,
1; improved, 1; failure, 1-total, 3. Popliteal nerve: Im-
proved, 1. The above cases give a grand total of 49, of
which 23 were successful, 14 partially successful, and 12
failures.

If the cases recorded by myself be added to those recorded
by other authors, the totals will read thus: Successful, 27 ;
partially successful, 24; failures, 16-total, 67.
In drawing up the above summary I have been very care-

ful not to include amongst the "successful cases" any but
those in which there appeared to be either a complete or
almost complete restoration of function. Many of the
St. Bartholomew’s cases which I have placed under the
head of "partially successful" might with almost equal
fairness have been placed under the first heading, and I have
no doubt that in time they will deserve such promotion. In
the cases recorded by other authors I have often had much
difficulty in deciding whether to place the case under the
"successful" or " partially successful" class. I have in cases
of doubt generally placed them under the latter; but where
the details are few, and where, as is often the case, the
return of sensation alone is noted, it is impossible to accu-
rately estimate the value of the individual operation. But
although I have taken all the care possible in this summary,
as in that of cases of primary suture, the table, like the
other, is misleading. The cause in each is the same.
Perhaps one of the first things that strikes one on a con- I

sideration of the cases noticed by myself is the considerable I
length of time that frequently elapsed between operation
and material improvement. More especially is this the case
in.connexion with the restoration of muscular power. This
is a point of such importance that I shall venture to still
further analyse the reported cases.
Of the cases of secondary suture of the median nerve at

St. Bartholomew’s, in the one recorded as a success the
latter was not attained for more than four months and a
half after the injury. In the two cases of successful suture
of the ulnar nerve nearly two years elapsed in each before
restoration of function was perfect. In the one case of
suture of the musculo-spiral power did not commence to
return for three months, and almost a whole year elapsed

before motor power was perfected. In the cases of secondary
sutures, in which successes have been recorded by other
surgeons, the time that elapsed in several cases before com-
plete restoration resulted was, respectively, one year, two
years, a year and ten months, a year and a half, one year,
two years, three years, one year and a half, &c. In many
cases a much shorter time was requisite, but these instances
are sufficient to show that because restoration of power is
not complete after a few months this is no reason for con-
sidering the case a failure, or for supposing that further
improvement will not take place. All that I have said on
this subject, when writing of primary suture, applies here
equally well, and I would now point out that, with these
facts to work upon, a further investigation of the cases re-
corded by myself and others must result in the inevitable
conclusion that in many of the cases which are included
amongst those of " failure" or of " partial success," a further
improvement was to be expected, and would probably ensue.

Thus, if we look at the cases I have placed under the
heading of "partially successful," we shall find that of my
own those of median suture were only under observation
for nine months, eight months and a half, five weeks, and
five months respectively. Those of ulnar division for four
months, two years, one year, one year and a half, and six
months. That of the median and ulnar simultaneously for
a year and a half. All these patients are still under obser-
vation, and from the way in which they all have improved
and continue improving I confidently anticipate a favour-
able termination. In the cases of suture of the ulnar nerve,
in one there was no sign of improvement for a year and a
half (after that it was rapid), in another none for a year,
whilst in the case of "improved" in the suture of the
median and ulnar nerves there was no change for a year and
three months, and then rapid restoration of power. Seen
in this light the cases in which only a partial success or
else a failure is recorded by other surgeons assume a very
different aspect.
Of the " partially successful cases those of median suture

were under observation for only twenty-six days, one year,
several weeks, six weeks, and seven weeks respectively.
That of ulnar suture for five weeks. Those of musculo-
spiral suture for two and a half months, ten weeks, and two
months. Those of suture of the median and ulnar for seven
months and for five weeks. That of the sciatic for a doubt-
ful time. That of the popliteal for three years. Of the
cases of " failure" recorded by other authors, those of median
suture were kept under notice for eight weeks, a few
weeks, and in the third case for no special time mentioned.
Those of suture of the ulnar for two months, a doubtful
period, and for eight months respectively. Those of musculo-
spiral suture for twenty-six days and for a short time.
Those of suture of the median and ulnar simultaneously for
six months, three months, and a few months. That of the
sciatic nerve for one year. Thus of all these cases of re-
corded "partial success " or "failure," but one-and that a
" partial success"-was observed for more than a year, whilst
most of the others were not seen for more than a few weeks
after suture. It is not possible to consider these results as
final. I have shown that in cases kept under notice for a
sufficient length of time recovery may ensue where failure
has been expected. Of the cases that I record most were
discharged from hospital but little better than on admission,
yet in almost all-in all, in fact, but two-improvement
ensued at a later date.
Most of what I have just written is, as I said at the

commencement, in reference to the return of motor power,
and if we consider that at the time of suture the muscles
were in most of these cases in a state of advanced degenera-
tion and atrophy, I think that the long time required for
restoration is only what might be expected. The nerve has
to be rejoined, and after that the muscle has to be remade.
This restoration of muscle is, indeed, one of the most
marvellous evidences of recuperative power ever met with in
the human body. Muscles, of which there scarcely appears
to be any remains, may be entirely restored in bulk and in
power. It is wonderful that this occurs at all, and that it
should occur rapidly is not to be supposed.
In the cases in which sensation returns, the most varying

times are required for its restoration. In some cases there
was restoration of sensation within twenty-four hours of
operation, and in others within two or three days. In some
again, sensation did not return for many months; in others
it required a year or more for its further development. It
is very noticeable that in some of the St. Bartholomew’s
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cases, as well as in a few of the others, a rapid return of
sensation after operation was followed by an equally rapid
loss after a few days of hope.
How is this rapid return to be accounted for ? It has

been noticed to occur at almost all times after section at
intervals of a few weeks or of many months. For my own

part, I do not doubt that it implies a restoration of continuity
between the divided ends of injured axis cylinders. Either
some of the latter have not entirely degenerated, or, as in
the cases observed by myself, they have again regenerated.
This is, in my opinion, the only rational explanation. French
authors, on the other hand, believe that the return is due to
some reflex changes which ensue in the other nerve trunks
as the result of the section of the bulbous extremity of the
proximal wounded end. What these changes are they do
not suggest, much less prove, and, for the present at least, I
shall continue to be sceptical as to their existence. It has
been argued that it is not possible to explain restoration of
sensation by a re-establishment of continuity of the divided
axis cylinders if you do not find the said axis cylinders in
the resected portion of the peripheral end. At first sight
this appears plausible. It is nothing more, and I certainly
would not be prepared to say that because I could find no
axis cylinders in a tag-end about one-eighth of an inch in
length therefore they did not exist. I can conceive nothing
more difficult than to search for such remnants of nerve
tissue in the end of a wasted nerve mingled with the
products of inflammatory action. The only rational ex-
planation of a return of function after secondary suture is
that it is due to a reunion of the divided axis cylinders,
difficult as this may be to explain, in view of the probable
condition of degeneration of the peripheral end.
How then shall we explain the not infrequent disappear-

ance of the recently restored sensation? My own experience
is that this disappearance is usually coincident with the
establishment of suppuration or of inflammatory swelling
about the wound, and I consider that in such cases the
recently united nerve ends become separated for the time by
inflammatory exudations. This lost sensation may again
return and in time become perfected.
There is, however, another point of considerable interest

yet to be noticed-namely, the rapidity with which regenera-
tion sets in after the ends have been reunited. Looking at I
what we know of the changes occurring in the periphery of
a divided nerve, we might almost be led to expect that, in
the most favourable cases, the nerve suture would but place
the divided ends in a favourable position for union to occur
after such a time as is required for the processes of degenera-
tion and regeneration to be completed. But the cases before
us show very clearly that the reunion of the proximal and
peripheral ends hastens most materially the reparative
changes in the latter, so that instead of a year or more
being required for the restoration of the nervous function,
this is often re-established within a few months of the
operation, even when the latter has taken place long after
the original accident, and, consequently, at a time when
the peripheral fibres are supposed to be in their most
degenerate condition. The exact manner in which this is
brought about has not yet been demonstrated, but I should
suppose that the increased rapidity of repair is simply due
to the reunion of the nerve fibres with their centre of nutri-
tion. There can be no doubt that at the time of suture the
nerve fibres may be in an extremely degenerate condition,
the myeline being destroyed and many of the axis cylinders
absent, and yet that symptoms of union may occur within
the first twenty-four hours, as in the cases to which 1 have
alluded.

Prognosis of cases of secondary suture of nerves.-Speaking
generally, I believe that the prognosis of cases of secondary
nerve suture is that great improvement is almost certain to
follow, and that success is to be expected in the majority of
instances. I believe that this prognosis is justified by the
histories of the cases I have mentioned. Naturally, perhaps,
I am influenced greatly by the conditions of the patients I
have myself observed, and when 1 have seen one after
another improve, often after a year or two of paralysis and of
deformity, I am inclined to think that if the nerve ends are
still in contact there is yet hope for all. I have already
endeavoured to explain the occurrence of many of the
reported cases of failure, and shall again refer to this subject.
As to the length of time that may be required for this
restoration of function, nothing definite can be said; but
where there is great muscular atrophy the surgeon may feel
sure that a rapid restoration of power is a physical impos-

sibility. I would give up no case until after several years.
As in cases of primary suture I believe that restoration is
both more rapid and more perfect in the young than in the
old, that it is more rapid in warm weather than in cold, and
that certain nerves-the musculo-spiral especially--are more
prone to unite than are others. J would refer for further
evidence to what I have already said on the subject of
primary suture. In the case of secondary suture, however,
a question has to be considered that does not arise in the
case of suture of recently divided nerves. It is, What is
the influence of the length of time that elapses between the
injury and the suture ? I confess that, at first, I was dis-
posed to think that the length of time exercised more
influence than I am at present disposed to attribute to it.
Nevertheless, I still believe that it may in certain cases
materially influence the result.
As I have already pointed out, the peripheral end may be

in varying stages of regeneration or degeneration at the
time of suture, and although it might perhaps be ex-
pected that a corresponding difference in the rapidity of
union could be established, and though 1 myself had ex-
pected to find such a difference, I cannot say that my
expectations have been realised. It certainly cannot be
said that reunion follows more rapidly after suture per-
formed a few weeks from the injury than after the same
operation some months after section. Neither is the reverse
true. I believe that a careful study of the recorded cases
will show that, within at any rate the limits of a year, the
time after injury at which suture is performed does not
materially influence the subsequent rapidity or perfection
of the union. My own experience is not yet suilicient to
allow me to state definitely whether regeneration of muscle
is to be expected in patients on whom the operation of
secondary suture has been performed more than a year after
the original injury. I have, however, seen two cases, in
addition to those I have summarised above, in which marked
restoration of sensation has followed upon secondary suture
performed respectively two years and four years after the
nerve was first divided. Both of these cases are yet recent,
and muscular power is not at present definitely improved,
but I am not prepared to say that it will not yet return.
Of the cases published by other authors, in one suture

was performed fourteen months after injury; the case is
recorded as a failure, but the patient was only kept under
observation for three months atter operation, so this report
cannot be considered final. In one case the operation was
performed after two years and a half. This, again, was a
failure, but the patient was only observed for twenty-six
days. In one case secondary suture of the sciatic was

performed nine years after injury, with resulting improve-
ment. In one patient a restoration of sensation followed
suture of the median fourteen years after injury. The case
was reported by Tillaux seven weeks after operation, and
no improvement in muscular power is noted. In the latter
case it is important to observe that the peripheral end was
m’.1ch atrophied, and further that in the resected portions
no nerve elements were found, though on the latter fact I
do not lay much stress. These are the only four cases in
which suture was performed more than a year after injury.
The question then arises, Will the function of the muscles

be restored if suture is performed at any length of time after
injury? That restoration can occur in cases operated upon
as late as a year after section there can be no doubt; but the
published cases of suture after this time being only four in
number are scarcely sufficient, nor are they reported with
sufficient detail to allow of a definite answer. This much
at any rate may be said: In no case has complete restoration
of function yet ensued when operation has been delayed
more than a year; that complete restoration is impossible
I will certainly not pretend to say, but I may draw attention
to certain facts which are, I think, opposed to such a belief.
In an earlier part of these lectures, in the section devoted

to pathology, I have shown that some at least of the nerve
fibres in the proximal end degenerate after section, and have
given my reasons for believing that after the peripheral end
has become in part regenerated it may again degenerate if
union with the proximal extremity does not occur. It
is, of course, possible that even after this, reunion with
the proximal end may result in another regeneration,
though such appears at least doubtful. At what period of
time this second degeneration occurs I cannot say, and for
my evidence in support of this theory I must refer to the
section on pathology. But whilst a degenerate condition of
the lower end may possibly prevent the success of secondary
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suture there is another condition, altogether apart from that
of the nerve itself, which has been overlooked by other
writers, but which, 1 think, is of far greater importance.

It has been noticed by Dickinson and other writers that,
in cases of amputation of the limbs, atrophic changes ensue
after the lapse of years in the spinal cord; and Vulpian has
further demonstrated that similar changes occur if instead
of amputation the nerve trunks of the extremity are divided.
Now, the changes that are described include serious destruc-
tion and atrophy of various parts of the spinal cord, and
more especially of the large motor cells. These cells are the
trophic centres of the muscles, and once they are destroyed
it is very doubtful whether they can again be reformed.
For this reason I think that after many years of solution of
continuity of a nerve, it is most improbable that motor ’,
power can be restored by the operation of secondary suture. I
That there may be some return in sensation I can believe, I
and indeed the case by Tillaux seems to put this question I
out of doubt; but further evidence is required before any
definite time can be assigned beyond which suture is use-
less. Meantime, I would never refuse to perform the opera-
tion merely because theoretically a good result seemed
improbable.

Causes of failure of cases of secondary nerve suture.-In
dealing with the causes of failure of primary suture of
nerves I have already stated my opinion that this is fre-
quently due to sloughing or extensive suppuration in the
wo’md. The same causes may also prevent success in
secondary suture. In the only case of secondary suture of
the median, under my own observation, which resulted in
failure, the wound, and probably the nerve, sloughed. In
those cases where there was much suppuration union was
generally more tardy. In a case recorded by Mr. Pye of
secondary suture of the ulnar, the cause of failure was
found to be the compression of the nerve by scar tissue,
and after the latter had been separated, restoration of func-
tion was rapid. This case is quite analogous to that
recorded by Busch-Madelung of a similar operation with a I
similar result for a case of primary suture of the musculo-
spiral, in which the functions were not restored. The
giving way of the suture also may undoubtedly cause non-
union, and thus we find that all the causes of failure present
in cases of primary suture may also bring about a similar Iresult in those of secondary suture. The treatment also of If
cases in which secondary suture has not resulted in union
is similar to that I have recommended in cases of failure
after primary suture. The sutured nerve should be exposed.
If its ends have become separated they should again be
sutured. If the nerve is compressed by cicatricial tissue,
or is unduly adherent, it should be freed from pressure and
stretched.

Treatment of cases in which the resected nerve ends cannot i,
be brought into apposition.-ln a certain number of cases of
old nerve injury it is impossible to bring the ends into
apposition on account of their extreme retraction. Such a
condition is fortunately not a common one, for the opera-
tion of stretching, followed by careful attention to position, ’,
is usually sufficient to overcome the retraction. I have
never seen it necessary to abandon an operation from this
cause alone. The question is, nevertheless, one of much
importance for the few patients who may be in such an un-
fortunate position, and various remedies have been suggested.
First, there are the two suggestions of L&eacute;ti&eacute;vant, to which
allusion has already been made in dealing with the question
of treatment of recent nerve wounds, where much nerve
substance has been removed by injury. The treatment
alluded to as recommended by this surgeon consists in either
suturing the lower end on to a freshened surface on a neigh-
bouring trunk, or else in splitting the upper end, and turning
down a portion by way of a graft. Although I do not
think that such treatment is to be recommended in cases of
recent wounds, where by other means union may be obtained,
yet I am not disposed to altogether condemn either of these
methods in dealing with a case in which all attempts at
union have failed, and in which the parts are left in a hope-
lessly crippled condition. Of the two suggestions I should
prefer to practise the latter, as it does not involve any inter-
ference with neighbouring healthy nerve trunks.
The next suggestion is that the space between the sepa-

rated end should be filled by " grafting into it a portion of
fresh nerve taken from an animal. The operation of nerve
grafting and transplantation has been experimentally per-
formed by Gluck and Johnson, and according to them with
success. As far as I am aware there are only two cases on

record of this operation having been performed on man for
the relief of injury. The first case is recorded by Tillmans
in the Berlin. Klin. Wochen. of June 8th, 1885. The patient
was a woman aged twenty-two, in whom the median and
ulnar nerves had been divided. On the operation for
secondary suture being performed, the divided ends were
found to be separated four and a half centimetres. The
operator therefore grafted portions of nerves between the
resected ends. Sensation began to return at the end of four
weeks, and motility at the end of nine. The other opera-
tion was performed by Kaufmann. In a case of paralysis of
the musculo-spiral, following on an injury to the nerve in
an operation for removal of dead bone from the humerus,
Kaufmann practised on Dec. 28tb, 1880, the operation of nerve
grafting. After having freed and refreshed the two ends of
the musculo-spiral nerve there was left a separation of
more than four centimetres. In order to free the gap, he
transplanted a portion of the sciatic nerve of a dog. In the
middle of the following February it was still impossible to
pronounce on the result of this operation.2
In the following case the separation of the resected ends

was overcome in another way-namely, by resecting a por-
tion of the humerus, and so shortening the arm; the case is
recorded of Bergmann.3 The patient was a lad, aged fifteen,
who had been severely wounded in the right upper arm by
a circular saw. The wound had healed in about ten weeks,
but the boy had lost all power of motion, and all sense of
touch in his right arm and hand. An operation was per-
formed in which the divided nerve was exposed, and it
being found impossible to bring the ends together, two
inches of the humerus were resected. The case has not yet
been recorded by the operator, and it is not mentioned in
the British Medical Journal which nerve was divided, or
what was the result.
With regard to the question of the best operation to per-

form in any case occurring in actual practice, I may say
that I do not consider it advisable to perform so severe an
operation as resection of a portion of bone in order to bring
the divided nerve ends into apposition. Neither am I at all
favourably disposed towards the grafting of portions of
nerve from animals. I believe that in most cases the best
thing to do would be to resect the ends, to bring them into
as close apposition as possible, and then to enclose them in
a Neuber’s decalcified tube. If 1 did not do this I should
follow L&eacute;ti&eacute;vant’s advice, and turn down a piece of the
proximal end after splitting it, in the manner I have already
described.
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GENTLEMEN,-From the earliest records which we possess
of the study of medicine we find that jaundice has at all
times been a most interesting subject, while the most
careless observer must be arrested by the striking appear-
ance of the person affected. The circumstance that jaundice
is not in itself a disease, but merely a symptom depending
on a great variety of causes, presents the careful and
scientific physician with problems of surpassing import-
ance ; for until in any given case he can unravel the cause
of the jaundice he must feel that both his prognosis and
treatment may be entirely at fault. As you have seen at
this Children’s Hospital and at the Royal Hospital, jaundice
may be met with at all periods of life. It is, however, to
that form of jaundice which occurs among infants that I
wish to-day to direct your attention, a subject about which
your ordinary text-books give you but scanty information.
My remarks will be based on the experience I have gained
in this hospital and in private practice during the past six
years. I propose to say a few words about the various

2 Rev. de Sci. M&eacute;d. vol. xxiv., 1884. p. 305.
3 British Medical Journal, 1884, vol. ii., p. 1085.


